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£2© A P ower supply for a magnetron. 
O 

G)@ a power supply for a magnetron provided with an inverter circuit, a high-tensicn transformer, a magnetron. In 
® order to shorten the time required from the feeding of the power to the cathode of the magnetron to the arrival at 
the rated output through the start of the oscillation, a mechanism for detecting the oscillation start time point of 
^the magnetron is provided so that the controlling operation is adapted to be effected to be rated output 
Q. immediately after the oscillation. Winding for output voltage detecting use is provided on the high-tension 
UJ transformer to detect the oscillation of the magnetron. 
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BACKGROUND OF THE INVENTION 

The present invention generally relates to a power supply for a magnetron, wherein high-tension power- 
supply to be applied upon a magnetron is adapted to be provided by an inverter circuit. 

Generally, various types of magnetron power supplies, each using an inverter circuit, are used. The 
description will be given by way of a power supply for a magnetron for use in a high-frequency heating 
s apparatus. 

There is a circuit diagram of a magnetron power supply for a conventional high-frequency heating 
apparatus in Fig. 1. A commercial power-supply 1 is rectified by a diode bridge 2 to provide a unilateral 
power supply 3. The unilateral power supply 3 is converted into high frequencies by an inverter circuit 5 
including a switching element 4, is boosted and rectified by a high-tension transformer 6. thereafter is 

70 applied upon a magnetron 7. A power controlling system of this high-frequency heating apparatus uses an 
input current controlling system for controlling so that the input current l in from the commercial power 
supply 1 may become a given value. Namely, an inverter controlling circuit 9 receives a signal of an input 
current detecting portion 8 to adjust the input current L to a given value. (The construction time ratio of the 
switching element 4 is adjusted.) 

75 The current flows only to the heater portion, but does not flow between the anode and the cathode 
before the magnetron 7 starts its oscillation with its cathode temperature sufficiently rises to a desired 
temperature. When the input current l| n is controlled to the oscillating operation of the magnetron, excessive 
voltage is caused between the anode and the cathode to deteriorate the withstand voltage. Also, an 
inconvenience that the service lift of the magnetron 7 becomes short may be caused through the excessive 

20 current flowing into the heater. Accordingly, at first the input current adapted to be controlled to a value 
smaller than a given value. A control portion 9 has a time controlling mechanism for switching the input 
current to a steady-state value after the time lapse sufficient enough to start the oscillation so as to settle 
the problem. 

Time necessary to start the oscillation is 4 seconds when the magnetron is kept cold, 2 seconds when 
25 it is kept warm. In a case like this, in the input current controlling system by the time control mechanism, 
time for limiting the input current to a small value is required to be set at approximately 5 seconds such as 
time longer than the maximum time (4 seconds) necessary to start the oscillation. 

When it is set like this, time is required to control the input current to a small value without fail for 5 
seconds even when the magnetron is kept warm. Accordingly, in the conventional high-frequency heating 
30 apparatus using such a control system as described hereinabove, this time difference (5-2 = 3 seconds) 
requires the period for controlling to the smaller input current although the controlling operation may be 
effected to the given input current, thus resulting in the wasteful time to the high-speed cooking apparatus. 

Fig. 2 shows a timing chart of input current l ln before the oscillation start of the magnetron, magnetron 
output Po, and voltage Vak between the anode and the cathode. In the periods a and b, the value is 
35 restricted to a small one in input current l in , with the given output Po from the magnetron being not caused, 
and in the period c, the output of the magnetron becomes the given value. The time necessary for the 
magnetron to start its oscillation is only the period of the a. The period of the a may be almost zero, even in 
the period of the b. the current is limited, with this period being wasted. 

In order to shorten the wasteful time, there is a method of feeding heating power by. a heater 
40 transformer which is separate from the high-tension transformer 6 to pre-heat the cathode of the magnetron 
7 in advance. However, the apparatus becomes larger in size and higher in cost. 

Accordingly, it is extremely difficult to shorten the rising time of the cathode temperature when the 
cathode of the magnetron is cold, with restriction being caused in the reduction of the wasteful time in the 
conventional construction. 

45 During the period b of the wasteful time, the input current is so restricted that the power is not fed 

sufficiently to the heater of the magnetron. Thus, the magnetron is oscillating with the cathode temperature 
being lower than the desired temperature. The emission of the cathode is likely to be short, so that the 
oscillation becomes unstable enough to cause so-called emission modulating. 

Accordingly, the disadvantage is so serious that the life service of the magnetron may be shortened. 

50 



2 



0 289 013 



SUMMARY OF THE INVENTION 



Accordingly, an essential object of the present invention is to provide power supply for a magnetron, 
s which is capable of removing wasteful time at the starting operation through the detection of the oscillation 
start of the magnetron. 

Another important object of the present invention is to provide a power supply for a magnetron, which is 
capable of preventing the magnetron from being deteriorated through the modulating. 

In accomplishing these and other objects, according to one preferred embodiment of the present 

w invention, there is a power supply for a magnetron which includes a unilateral power supply, at least one 
switching element which converts the output of the unilateral power supply into high-frequencies and an 
inverter circuit having the driving circuit, a magnetron which high frequencies to heat food, flu.ds and so on 
a transformer which boosts the output of the inverter circuit to feed the power to the magnetron, and which 
is characterized in that the transformer is composed of primary winding connected with the inverter circuit. 

is secondary winding for feeding the high-tension high-frequency power to the magnetron, tertiary w.nding for 
feeding the low-tension high-frequency power to the cathode heather of the magnetron, fourth winding for 
giving voltage signals to the driving circuit, the coupling coefficient K24 between the fourth winding and the 
secondary winding is larger than the coupling coefficient K14 between the fourth winding and the primary 
winding In this construction, in a period before the magnetron starts its oscillation, the high voltage is 

so caused in the secondary winding. However, the coupling between the fourth winding and the secondary 
winding is adapted to be higher than the coupling between the fourth winding and the primary winding, so 
that the detection voltage signal is caused which is stronger in correlation to the higher voltage to be 
caused in the primary winding, and thus is proportional to the higher voltage of the secondary w.nding. As 
the oscillation start time of the magnetron is detected by the output signal of the fourth winding, the driving 

25 circuit may be constructed so that the inverter circuit may be switched in operation before the oscillation 
start of the magnetron and after the oscillation. Namely, at the starting operation, the operative frequency of 
the inverter is controlled so that the output voltage of the secondary winding may not be excessive as 
compared with the given value. The- operative frequency is controlled so that the given electromagnetic 
waves may be outputted after the oscillation of the magnetron. Accordingly, a controlling operation may be 

30 effected so that the electromagnetic wave output of the magnetron in the shortest time of the respective 
conditions may reach the given value regardless of the cathode temperature, high or low. of the magnetron 
at the starting time. Namely, when the cathode temperature reaches the desired temperature in spite of the 
initial temperature of the cathode of the magnetron, the electromagnetic wave output becomes a rated 
value, so that the wasteful time in the conventional system may be prevented from being caused. Also, as 

as the excessive voltage of the magnetron, the application of the excessive current during this period may be 
completely prevented. Therefore, the shorter service life may be prevented, and high reliability may be 
realized. 



40 ■ BRIEF DESCRIPTION OF THE DRAWINGS 



These and other objects and features of the present invention will become clear from the following 
description taken in conjunction with the preferred embodiments thereof with reference to the accompany- 

45 ing drawings, in which: 

Fig. 1 is a circuit diagram of a power supply for a magnetron in the conventional embodiment; 
Fig. 2 is a timing chart at the magnetron oscillation start in the conventional embodiment; 
Fig. 3 is a power-supply circuit diagram of a magnetron power supply in accordance with the present 
invention; 

so Fig. 4 is a secondary winding voltage waveform chart of a transformer of a magnetron power supply; 

Fig. 5 is a characteristic chart of input current in the oscillation, non-oscillation of the magnetron of 
the magnetron power supply, the voltage between the anode, cathode; 

Fig. 6 is a timing chart at the magnetron oscillation start of the power supply; 
Fig. 7 is a perspective view in one embodiment of the transformer of the power supply; 
55 Fig. 8 is a cross-sectional view of the transformer; 

Fig. 9 is a power-supply circuit diagram of the magnetron power supply in the other embodiment; 
Fig. 10 is a power-supply circuit diagram of the magnetron power supply in the embodiment of the 
present invention, using half-wave voltage doubler in the high voltage; 
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Fig. 11 is a voltage waveform chart between the anode and the cathode ot the magnetron in the 

CirCUit Rg F,9 l2 1 ?s a a nd circuit diagram of the magnetron power supply in the embodiment of the present 
invention for effecting the secondary current feedback control. 

DETAILED DESCRIPTION OF THE INVENTION 

Before the description of the present invention proceeds, it is to be noted that like parts are designated 
by like reference numerals throughout the accompanying drawings. nnMOr 

Referring now to the drawings, there is shown in Fig. 3. a circuit block diagram of a 
supply generating portion for a high-frequency heating apparatus according to one P"^.™***^* 
the present invention. Referring to Fig. 3. the power of the commercial power supply 10 » netted I by a 
diode bridge 11. with a unilateral power supply 12 being formed. An inductor 13. a capacrtor 14 serve as 
filters with respect to the high-frequency switching operation of an inverter circuit 15 . , witchinQ 

The inverter circuit 15 is composed of a resonance capacitor 16. a power trans.stor 17 fwsw.tch.ng 
use a diode 18 and a driving circuit 19. A power transistor 17 is sw.tched through a giver . period and a 
Zy tnamefy. on/off time ratio) by base current to be fed from the driving circuit 19. The W^uency 
pole thus caused is fed to the primary winding 21 of the transformer 20 so as to be expressed as h gh- 
frequency high-tension output to the secondary winding 22. so that it is fed between the cathode 23a of the 
SSSS, S and the anode 23b. The low-tension high-frequency power is caused in the tertiary wmd.ng 
24 of the transformer 20 to heat the cathode 23a of the magnetron 23 to operate the magn ,etron 23 >• 

The input current detector 25 detects an input current l in from a commercial supply 10. The d rffer ence 
between a current reference signal 27 and a signal obtained by rectification of the output throug the mput 
current signa. rectifying circuit 26 is amp.ified by a current error ampl.fy.ng c.rcu. 28 so that W 
into a comparator 29. A comparator 29 forms the on/off pulse of the power trans.stor 17 as an output ^s gna 
31 by the input signal and the saw-tooth wave from the saw-tooth wave generating circuit 30. ^The .mput 
current controlling portion 32 is composed of the input current detector 25 through the comparator 29 The 
ou put of the current error amplification circuit 28 is increased as the input current n «* ^ 
on me of the output signal 31 of the comparator 29 being longer so that the operation .s effected .n such a 
directon as to increase the input current l in . Inverse.y. when the input current . in increases an operation is 
ejected to reduce the input current. In this manner, the input current controlling port.on 32 controls so that 

^ r asTe LTh y wSngV3 the transformer 20 has the o^^r^ 

winding 22 raised, the high-tension voltage V AK is detected. The signa. provided through recti icat on .of the 
output by the output voltage signa. rectification 34 is compared with a voltage reference signal 35 by a 
comparator 36. The output logic is inputted into a current reference signa. switching c.rcu. P^nfftt 
swHch the current reference signal 27 in accordance with the high-tension voltage V AK . Namely as the h gh- 
enSon voltage V AK becomes higher with little input current before the magnetron 23 starts its osc.Mation 
he current reference signal 27 is controlled low so as to set the voltage reference signal 35 to switeh the 
current reference signal 27 by a transistor 38 so that the input current l in may increase when the high- 
tenston voltage V AK has been lowered because of the oscillation start of the magnetron 23. In other words 
he oscillation start of the magnetron 23 is detected by the output voltage drop of the fourth winding 33 so 
as to match the input current I, to rating. Fuse 39 is provided to be protected from smoking when the fourth 
windina 33 has been short-circuited. 

Fig 4 shows the high-tension power supply V AK voltage waveform when the magnetron 23 has been 
oscillated and the magnetron has not oscillated, with difference therebetween being apparent. The voltage 
in this minus direction is one in the sequent direction of oscillating the magnetr on 23. Such a n op e ra ton 
pnnciple diagram as shown in Fig. 5 shows the relationship with respect to the input current l in with the 

Terence character V1 is a permissab.e applied voltage of the magnetron 23. 
reference chVacteMl is an input current L from the commercial power-supply 10 when the h-gh-tension 
voltage V AK is equal to the VI with the magnetron not being oscillated. Reference character V2 a h.gh- 
Lnsion voltaqe Z a the rated output of the magnetron 23 and an input current l ln at this time. The input 
currTnt H when the magnetron 23 I not oscillated, is less than .2. while the output voltage V2. when , ,s 

0SCi ^;Jingrin r ^3 he an V lnp U t current detector 25 detects the input current h„ to set the rectifying 
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direction of the output voltage signal rectifying circuit 34 so that a voltage signal equivalent to the h,gh- 
tension voltage V AK may be detected by the fourth winding 33. the 11 may be set at the on of the 
transformer 38 of a current reference signal switching .circuit portion 37, the 12 may be set at the off thereof. 
When a voltage reference signal 35 is set so as to be corresponded to between the V1 and the V2. the 
input current is controlled to the 11 before the magnetron 32 starts it oscillation, to the 12 when the 

oscillation is started. , 

As the voltage reference signal 35 is set to be switched at a place where the signal becomes smaller 
than the V1 larger than the V2 to effect such a controlling operation as described hereinabove, it is 
indispensable to establish V1>V2. Furthermore, it is possible to detect the oscillation of the magnetron 23 
more easily if the V1.V2 is larger. The voltage signal to be expressed in the secondary w.ndmg 22 is not 
completely similar to each other, but it is possible to retain the relationship of the V1>V2 if the coupling 
coefficient K24 of the secondary winding 22 and the fourth winding 33 is made larger, the coupling 
coefficient K14 of the primary winding 21 and the fourth winding 33 is made smaller. Table 1 shows the 
value of the V1.V2 when the K24 and K14 have been changed. 

Table 1 
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K14 


VI /V2 


0.704 


0.494 


1.75 


0.531 


0.412 


1.08 
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0.384 
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Fig 6 is a starting characteristic graph showing the variation in the value of the V AK and l in from the 
operation start of the circuit of Fig. 3. When the magnetron starts its oscillation, the V AK ,s lowered The 
controlling operation is effected so that the setting value of the l ln may be switched from the 11 to the 12. 

In Fig 3 the transformer is caused for the detection of the input current. A method of detecting the 
current by the voltage drop through the insertion of the resistor into the system may be var.ed. Also, the 
input current controlling portion 32 may not be limited to the circuit construction shown. 

Also, even when the voltage doubler rectifying circuit have been provided between the h.gh-tens,on 
transformer 20 and the magnetron 2,3, the similar method may be adapted. 

In the above-described construction, the input current l,„ is changed so that the rated output may be 
automatically obtained when the magnetron starts its oscillation whether the magnetron is kept cold or 
warm so that the wasteful time as in the conventional example is not caused at all. and furthermore the 
application of the excessive voltage upon the magnetron may be prevented. Accordingly, a magnetron 
power supply for the high-frequency heating apparatus which is higher in reliability may be realized. 

Fig 7 is a perspective diagram of a magnetron power supply of the present invention. Fig. 8 is a cross- 
sectional view in one embodiment of Fig. 7 taken along a line A-A . In Fig. 7 and Fig. 8, the same reference 
characters are given to the components which are the same as those in Fig. 3. The VR type of cores 40. 41 
of the transformer are composed of a material which is ferrite in property and less in high-frequency loss, 
with qap spacers 42, 43 being grasped between the cores to constitute a magnetic path. The cores 40. 41 
are secured with a fixture 44. and a stand 45. The respective windings 21, 22. 24. 33 are wound around a 
primary bobbin 46 and a secondary bobbin 47 integral with a gap spacer 43 made of resin material, w.th 
sufficient space n being provided between the primary winding 21 and the secondary winding 22. In the 
general high-frequency heating apparatus, the anode of the magnetron and the casing are at the same 
potential When the primary winding and the secondary winding have been short-c.rcu.ted. it is extremely 
dangerous to have high voltage caused in the casing. In order to prevent this danger, the space 1 1 between 
the primary winding 21 and the secondary winding 22 is sufficiently made larger than the space t2 between 
the secondary winding 22 and the tertiary winding 24. For the similar reason, the space 13 between the 
tertiary winding 24 and the fourth winding 33 is sufficiently made larger. As described hereinabove, the 
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relationship between the coupling coefficient K14 of the primary winding 21, the fourth winding 33 and the 
coupling coefficient K24 between the primary winding 22 and the fourth winding 33 is K14 < K24. the 
windings are positioned so that the tertiary winding 24, the secondary winding 22, the primary winding 21 
are arranged in order from near the fourth winding 33 as shown in Fig. 8. As the coupling coefficient 
becomes generally higher if the space between the winding becomes near, K14 < K24 is naturally 
established in the above-described arrangement, because the secondary winding 22 is closer to the fourth 
winding 33 than the primary winding 21 is. As the position of the gap spacer 43 is located between the 
primary winding 21 and the secondary winding 22, a gap which functions to leak the magnetic path to make 
the coupling coefficient smaller exists between fourth winding 33 and the primary winding 21. but no 
o between the fourth winding 33 and the secondary winding 22, with the relationship of K14 < K24 becoming 
obvious. 

The primary winding 21 becomes substantially smaller in the conductor sectional-area and is increased 
in loss because of skin effect through the high frequency. In order to prevent the loss, so-called litz wires, 
which are composed of stranded fine wires each being insulated, are used. The primary winding lead is 
5 provided with protective tube to maintain the insulation. The secondary winding 22 is wounded in four split 
so that the withstand voltage of the secondary winding 22, reactive current is controlled to reduce the 
heating. The low-pressure side lead 22a of the secondary winding 22 is connected with the transformer 
stand 45 and the cores 40, 41 for the same potential, with the potential of the cores being stabilized, thus 
resulting in high reliability. 

>o As the tertiary winding 24. the fourth winding 33 are both reduced in the number of the windings, the 
covered wires are used to protect, insulate the outgoing lead wires, with high-tension silicone covered wires, 
vinyl chloride covered wires being used. 

Fig. 9 shows the other embodiment, wherein the fourth winding 33 is constructed with an intermediate 
terminal 48 being provided on the secondary winding 22. The same reference numerals are given to the 

25 same components as those of Fig. 3. 

In Fig. 9, as the fourth winding 33 provided on the transformer 20 is constructed with the intermediate 
terminal 48 being provided on the secondary winding, the value is proportional to the secondary winding 
voltage V AK . Namely, the voltage variation of the V AK appears as a voltage signal divided across both the 
ends of the fourth winding 33. The voltage reference signal 35 which is provided by the rectification of the 

30 voltage signal through the output voltage signal rectification circuit 34 is compared with the voltage 
reference signal 35 by a comparator 36. The output logic is inputted into a photo-coupler 49 of the current 
reference signal switching circuit portion 37 to switch the current reference signal. As the primary side of 
the transformer 20 is different in potential from the secondary side, it is required to give and take the signal 
by the photo-coupler 49. The oscillation start of the magnetron 23 is detected in this manner to perform the 

35 current controlling operation to remove the wasteful time. When the fourth winding 33 has been constructed 
with top in the secondary winding 22 t the connection K24 between the secondary winding 22 and the fourth 
winding 33 becomes larger. Also, as the fourth winding is brought to the potential of the secondary winding, 
the insulation therebetween is unnecessary, so that the construction of the winding becomes easier to 
make. 

40 Fig. 10 is an embodiment of the circuit construction with a voltage double rectification circuit 50 being 

provided under the high voltage. The same reference characters are given to the /same components as 
those of Fig. 3. 

In the circuit of Fig. 10. the voltage between the cathode 23a of the magnetron 23 and the anode 23b 
thereof becomes wave-shaped as shown in Fig. 11. When the magnetron 23 is not oscillated as in a case 

45 where the voltage doubler rectification circuit shown in Fig. 4 is not used, the voltage becomes lower than 
when it is oscillated, so that the oscillating condition of the magnetron may be detected. When a half-wave 
rectification circuit is provided as shown in the output voltage signal rectification circuit 34 in the case of the 
circuit of Fig. 10, the connection is performed in the consideration of the polarity of the fourth winding so 
that the diode 51 for half-wave rectification use of the output voltage signal rectification circuit 34 may be 

50 conducted when the voltage of the V AK has been caused. When both-wave rectification circuit has been 
used for the output voltage signal rectification circuit 34, the same effect may be provided without any 
consideration of the polarity. In this circuit construction where the secondary winding output of the 
transformer 20 is applied upon the magnetron 23 through the voltage doubler rectification, the wasteful time 
at the oscillation start of the magnetron is removed, and further the boosting ratio at the transformer, i.e., the 

55 primary, secondary ratio may be approximately one half in order to boost twice as many as the voltage on 
the secondary side of the transformer by the voltage doubler rectification circuit 50. In other words, there is 
an effect that the winding of the second winding 2l may be haif-waved. 

Fig. 12 shows an embodiment of the present invention using a circuit which feedbacks the current of 
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the secondary side of the transformer to control it so as to stabilize the output of the apparatus. The same 
reference is given to the components which are same as those in Fig. 3. 

In the circuit of Fig. 12, the input current l in and the anode current IA are interrelated to each other and 
are approximately proportional. Also, the anode current IA and the secondary current Is of the transformer 

5 are approximately proportional. Accordingly, the equal input, output controls may be effected even if the 
secondary current Is of the transformer, instead of the input current l in , is detected. The secondary current 
detecting portion 52 rectifies the voltage to be caused across both ends of the resistor through the 
insulation transformer 54 by the secondary current signal rectification circuit 55 when the current has been 
flowed to the secondary current detection resistor 53 so as to compare it with the current reference signal 

70 27 to control the on, off ratio of the transistor 17. The circuit of Fig. 12 is equivalent to the circuit 
construction of Fig. 3 with the exception that the power is controlled by the secondary current Is which is 
approximately proportional to it. instead of the input current l ln . It is desired so that the magnetron power 
supply should be controlled so as to be stabilized in output more than in input. Accordingly, the controlling 
operation of the power by the secondary current is. instead of the power controlling by the input current l in , 

75 has an effect that the stabler power control may be effected by a portion closer the output. It is needless to 
say that means for the controlling operation by the anode current IA of the magnetron has the same effect. 

Although the present invention has been fully described in connection with the preferred embodiments 
thereof with reference to the accompanying drawings, it is to be noted that various changes and 
modifications are apparent to those skilled in the art. Such changes and modifications are to be understood 

20 as included within the scope of the present invention as defined by the appended claims unless they depart 
therefrom. 

Claims 

25 

1 . A power supply for a magnetron comprising a unilateral power supply, at least one switching element 
for converting the output of the unilateral power supply into high frequency and an inverter circuit having its 
driving circuit, a magnetron for generating high-frequency to heat food, liquid and so on, a transformer 
which boosts the output ot the inverter circuit to feed power to the magnetron, the transformer comprising a 

30 primary winding to be connected with the inverter circuit, a secondary winding for feeding the high-tension 
high-frequency power to the magnetron, a tertiary winding for feeding the low-tension high-frequency to the 
cathode heater of the magnetron, and a fourth winding for giving voltage signals to the driving circuit, the 
coupling coefficient between the fourth winding and the secondary winding being made larger than the 
coupling coefficient between the fourth winding and the primary winding. 

35 2. A power supply for a magnetron described in claim 1, wherein secondary winding is provided 
between the fourth winding and the primary winding. 

3. A power supply for a magnetron described in claim 1 or claim 2. wherein a film wire is used for the 

fourth winding. 

4. A power supply for a magnetron described in claim 1, wherein means is provided which fuses if a 
40 current of a given value or more flows to the fourth winding. 

5. A power supply for a magnetron described in claim 1, wherein an intermediate terminal is provided 
on the secondary winding of the transformer to construct a fourth winding. 

6. A power supply for a magnetron described in claim 1. wherein each winding is arranged in the order 
of primary winding, secondary winding, tertiary winding, fourth winding. 

45 7. A power supply for a magnetron described in claim 1, claim 6, wherein the space between the 
tertiary winding and the fourth winding is made larger than the space between the secondary winding and 
the tertiary winding. 

8. A power supply for a magnetron described in claim 1, claims 6, wherein the core of the transformer 
is provided with a gap, which is provided near the primary winding, 
so 9. A power supply for a magnetron described in claim 1, claim 6, wherein the space between the 
primary winding and the secondary winding is made larger than the space between the secondary winding 
and the tertiary winding. 

10. A power supply for a magnetron described in claim 1, wherein one terminal of the secondary 
winding is the same in potential as the core of the transformer. 
55 11. A power supply for a magnetron described in claim 1, wherein the output of the secondary winding 
is rectified in half the wave voltage doubler to apply it upon the magnetron. 

12. A power supply for a magnetron described in claim 1, wherein the core of the transformer is 
provided with a gap, which is composed of a space integral with the bobbin of the primary winding. 
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13. A power supply for a magnetron described in claim 1, wherein the secondary winding is division- 
wound. 

14. A power supply for a magnetron described in claim 1. wherein litz wire is used for the primary 
winding. 
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